Exposure to multi-walled carbon nanotubes results in aggravation of airway inflammation and remodeling and in increased production of epithelium-derived innate cytokines in a mouse model of asthma.
With the development of nanotechnologies, the potential adverse effects of nanomaterials such as multi-walled carbon nanotubes (MWCNT) on the respiratory tract of asthmatics are questioned. Furthermore, investigations are necessary to understand how these effects might arise. In the present study, we hypothesized that epithelium-derived innate cytokines that are considered as important promoting factors in allergy may contribute to an aggravating effect of MWCNT on asthma. We investigated in the mouse the effect of MWCNT on systemic immune response and airway inflammation and remodeling induced by the most frequent allergen so far associated with asthma, house dust mite (HDM), and we examined the production of the innate cytokines thymic stromal lymphopoietin (TSLP), IL-25, IL-33, and GM-CSF. Mice exposed to HDM exhibited specific IgG1 in serum and inflammatory cell infiltration, and increased Th2 cytokine production, mucus hyperproduction, and collagen deposition in the airways when compared to naïve animals. Levels of total IgG1 and HDM-specific IgG1, influx of macrophages, eosinophils and neutrophils, production of collagen, TGF-β1, and mucus, as well as levels of IL-13, eotaxin, and TARC, were dose-dependently increased in mice exposed to HDM and MWCNT compared to HDM alone. These effects were associated with an increased production of TSLP, IL-25, IL-33, and GM-CSF in the airways. Our data demonstrate that MWCNT increase in a dose-dependent manner systemic immune response, as well as airway allergic inflammation and remodeling induced by HDM in the mouse. Our data suggest also a role for airway epithelium and innate cytokines in these effects.